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PURPOSE: To enhance the coupling power of a fiber by a method 
wherein the central part of a light- emitting face is structured to be 
a circular protruding form or a ring- shaped protruding form and a 
resin of an appropriate amount is coated on the circular protruding 
part or the ring-shaped protruding part and on a recessed part 
surrounded by the ring-shaped protruding part in order to form a 
lens. 

CONSTITUTION: An AIGaAs-based doublehetero type surface 
light-emitting diode where an active layer 4 is sandwiched between 
AIGaAs clad layers 3, 5 is formed to be a thick-film structure where 
a GaAs substrate has been removed completely. A band gap of the 
thick-film AIGaAs clad layer 3 is larger than that of the active layer 
4; the GaAs substrate is removed so that light emitted from the 
active layer 4 cannot be absorbed by the GaAs substrate; the light 
can be extracted to the outside from the side of the thickHilm n- 
type AIGaAs clad layer 3. A circular protruding part (a) is formed in 
the central part of a light-emitting face on the surface of the 
AIGaAs clad layer 3 by using an etching operation; a silicon-based 
resin of an appropriate amount is coated on the surface of the 
protruding part (a) in order to form a lens 1. An n-side electrode 2 
is formed around the protruding part; a P-side electrode 6 is formed 
on a whole face of the p-type AIGaAs clad layer 5. 

L^^^^--- , — , - . 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 




Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAqfaaiMDA364084758P... 2005/1 0/1 4 



BEST AVAILABLE COPY 

@0*iStt/f (JP.) © .W HF til P £ 

@^^4#I^^^(A) 0S64-84758 

©Int. CI / B3US»' fTWSSS^ PBfP64^( 1989)3^303 

H 01 L 33/00 M-7733-5F 

@4f Si PS62- 244522 
©HI Sa PS62( 1987) 9 ^280 

©ft g a n m 



91 is m 

3. 5BWo»«a4Kgq 



■*©**>* «*WL56*^^ 

ko*» d m c Jfeir, is^t® tet ) 

tcnti^^. * feK*s<&*&s**;*i6 Ait 
k u ^ x e * it ffi -r * « j« — « »-e *> & • 



-287- 



BEST AVAILABLE COPY 



1 * - K IB }t 3n _k ft f 9 => ^iSU&4fr 
yt<DwXZ l fcfgfa£-f * £ £ Hi U < * — ASK 

gauss*;® c in ) KR^x«:sjttt 
Atnj^aw: x i> » i^^xj^^^fttj^j u, 7 T 4 

R S&t>'#B&<©ft*: ay M-^tit 

g&K*':*:* <, ffl & frc^^r It&St £ £ © S m 

jtft:T*rt:l6* %}t^*>£/£RJgiaas*/6 ( ^St^ 

51 -t $ Ac 

<!: * g& 4 ®Ottj&OS6;)t KK 7 T « *«- 



#Pa183 64-84758 (2) 

s& 1 Eitt*$&9J©& 1 ©*J&fli©*fc»mia-c«> 
&o & 2 mam 1 ®© ±mm-c t<z>^»w 

*±fg*fe/B 4fcA4 0aAs^7» K» 3 . 5 TjfcA, 

©'<y.K^^rxD^s<, fg&/i 4 T56t,L 
UaA«2£JfittJ& £ g£ $ . © n ffiA^OaAs ^ 

7 * k» 3 *>^asic^t^^ *> to*tzt*m.t * 
k x *>i&&l + a^a jb®w: ^ y => v ^<omm* 

2 ldc£iS90@Slc7^J5)t L. P <9J ttffi 6 H p A ^ 

It -i X fct 4 0 0 /*m D xi 0 0 /« m (i^) ^ ffi T , 
R^<oag5-^<Xf±2 0.0 Am^ Sit* * «, 

* E^^-fr-r * <fc X^r - 1 8 20dBm SI 

-rnWt - 1 2 l5dKm 3@K <Z> Hi tJ & *C £ , 

*o fStt»4*^9 » KI3 , ST^^^^*^^ 
— o|Hj|tUaA8^«[ 7 <D_kKMBZ UK.'* ? * 
iOOaAs-A^UaAs ®%^t^ -f ^* - KOfFq-c 
liaAa^^S 7 KI J? , ^ » »R S n -f K ^ 
fiS'vJfc tfHtiX 5KI^9^0^:*tiaAs^«7 
K^fiHtAt tiK, S*:fc<DrOiai a iUaAs^^ 

< * -c l-4 ^ x ♦>^^teas^^ttfi&* 

T * £ • 



-288- 



BEST AVAILABLE COPY 



?*Bfl03 64-84758 (3) 



C 38 9J<3*&* 3 

4. 0 Si ©ft]** lit 98 

18 2 lHO±liSiat*4*.»3HttSft 2© 

1 ,31 U^X, 2 n ftlt&U 3 

A/GaAs*?„K«* 4 fifttff. -5— -Ai 

OaAs^?, Kl» 6 P«*» 2 7 Ua 

As a n**Xtt**A*« 



P3 15 




4 m? 



55 / ® 




% 2 12 




j 7% 



% 3 13 




-289- 



t 



